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« CONC. |REINF. CONC. |REINF. CONC. |REINF. CONC. |REINF.
Dn- Rl H K T A B NO.=16 | NO.=3 sTEeL| H K T A B NO.z16 | NO.=3 sTeeL| H K T A B NO.=18 | NO.=3 sTeeL| H K T A B NO.=18 | NO.=3 STEEL
Z LENGTH | NO | LENGTH | NO | LENGTH | LENGTH gda lbs LENGTH | NO JLENGTH | No | LENGTH | LENGTH gdﬁ lbs LENGTH | NO | LENGTH | No JLENGTH | LENGTH gdz lbs LENGTH | No JLENGTH | No | LENGTH | LENGTH gda lbs
| -] 4 310l 2-8] e 3-8 13 4-4| 16| 3-8 16|  ta| 184 - - - A - A - - - - A A A A A A A A T A A A A A A A A ]
2l 2| 4 a-4] 32| ] Tl T 1 3-1 I 1.55 192 4-5| 3-3| e 42| 13| 4-4 17| 4a-o| 2-0| 173 2@6] - ——| - - -4 -4 - - - - A A - - A4 - A -—| -] 2
3| 2| | 4-10] 3-6] | [ 15 [ ] a8 4-5] ] 1.69] 217l 4-u] 39| ] 15| [ ]9 4-6 1.88] 232 5-0| 3-10] 6| 4-8| 15| 4-4] 21| 4-7] 2-6| 2.8 262 ----| ----| | -~ | -4 - | - | -—] - 3
4 3| 5| 5-4 4-2] | [ 1as ]| agl 4-uf | 1.83] 225 5-5] 4'-3] | [ 15l [ 119 5-0f | 2.03] 241 5-6] 4-4] ] [1ws] JTlaf s ] 2.24] 271 5-7] 4-5| 6| 5-2| 15| 4-4] 22| 5-2| 3-0| 2.45] 287] 4
5| 3| 6 5'—1@' 4-g| | | 117 | |20 s5-5] | 1.98] 250 5-11| 4'-9] | [ 17l |12 5’—d | 2.9  266] &g 4-10] | | 17l ] |23 5-7 | 240 299 e 4-n| ] [Tl Tl24 5-8 | 2.62| 36| 5
6| 4] o] 6-4] 5-2] | | 117 ] zﬁl s5-ul | 2.2 259 &5 5-3] | I 1wl | 12| e-of | 2.34]  278] &-6] 5-4] | | 117l ] |23 -] | 2,57 39 6-7] 5-5] | [ 127l ] |24 62 ] 2.79] 325 &
| 7] 4 7] 619 5'—8+ | 19 | 22| 6-5 2.26] 284 61 5’—q+ [ 19 23| 6-6 2.49  303| 7-0 5'—1m+ [ 19 [ 25| 67 2.73| 337 711 5’—11+ | 19 | 26| 6'-8 2.96]  354] 7
gl 5| 7| 7-4] -2 i 19 22 &1 f 2.40|  292] 7-5] 6-3 i 19 23] 70 2.64 31| 7-6| 6-4 f 19 25| 7 | 2.89] 346] 7-7] &5 EREEEEREN 303 364| 8
9| 5| 8| 7-10] 6-9] | | 2 | 124 7-9] | 254  317] 7-u] -9 | | 20 [ 129 7-6] | 2.79]  336] 8'-¢| 6-10] | | Al | 27| 7-7] ] 3.05| 374 8] &-uf | I T2 | [28] 7-¢] | 3.30] 393] 9
10| o 8| s-4 7-2| | | 2 | 24 7-u] | 2.69]  326] 8'-5] 7'-3| | | 21 | 25| s'-g| | 2.94]  344] s'-6| 7-4| | | 2 | 27| s | 3.21] 383 8-7] 7-5] | | 2 | | 2gl 8-2| | 3.47|  4p2| 10
ul 6| 9 8- 7-g| | | 23 | 26| -5 | 2.83] 351 s-u| 7-9 | | 23| | 27| s-6] | 3.29] 370 9o 7-10| | | 23| | 29| 8-7] | 337 412] 91| 7l | | 123 ] 3g] s-g| | 3.64] 432 1
12l 7| 9| 9-4] s-2| | | 23| | 26| s-u| | 297 359 9-9| s-3| | | 23| | 271 9-o| | 3.24] 378 9'-6| 8-4| | | 23| | 29| 91| | 353 421] 9-7| 8-5| | | 23| | 3g] 92| | 3.81 441| 12
13| 7| 10| o-10] s-g| | | 28 | 2g] 9-g| | 3.1 384 9-u| g9 | | 25| | 29 9-¢] | 3.39  409| 10-0] 8-10] | | 25| | 31| 9-7] | 3.69] 449 107-1| 811 | | 25| | 32| o-g| | 3.98]  470| 13
14| 8| 10| 10'-4] 92 | | 25| | 28] o-u| | 3.25]  392] 10'-5] 9-3 | | 25| | 29 10'-0| | 354 413 10-6] 9-4 | | 25| | 31| 19-1] | 3.85| 459 12'-7] 95| | | 25| | 32| 12| | 4.5  480| 14
15| 8| 1i]ig-10] 9-g | | 27 | 3g| 105 | 3.40] 417 10-0| 9-9 | | 27| | 31| 10'-6] | 3.70] 439 11-¢| 91| | | 27| | 33| 10'-7 | 4.0 487 11| 9-nf| | 27| | 34| 10-g] | 4.32|  sp9| 15
18] 9 1 11’—Z| 12°-2| | | 27 | 30| 10-11] | 3.54]  426] 11-9] 103 | 27| | 31 11-¢] | 3.85]  447] 11-6| 10°-4]] | 27| | 33| 11| ] 48] 496| 11-7| 10-9] ] | 27| | 34 11-7] 4.49 518| 16
17| 9| 12| 11-10] 107-]] | 29 | 32 u-¢l] 3.68] 451 n-u| 107-9|] | 29 | 33| 1-¢l] 4.00] 473 12'-0|107-10] | | 29| 35| 11'-7]] 4.34] 524 1271 10-11] | 29| 36| 11-9]] 4.66|  547| 17
18| 10| 12| 12-4| 12| o] 36l 29| 44| 3 1-1] 16| 3.82] 459 120-g| 117-3]  e| 42| 29| 4-4] 33| 12-0] 2'- 415 48| 12-6| 11-4| 6| 4-8| 29| 4-4| 35| 12-1| 2-6| 4.50| 534] 12-7] 15| 6| 5-2| 29| 4'-4| 36| 12'-2] 3-g| 4.83] 557 18
19| 10| 13| 12/-11| 11-8] 7| 3-10| 3] 4'-6| 34 12-6] 1= 4.72]  497] 13-0| 117-9| 7| 4-4| 31| 4] 35| 12-7] 21| sa2|  s2i| 13-l n-ie| 7| 4-1e| 31| 46| 37| 12-8] 2-7| 5.52]  576| 13-2] 1-n| 7| 5-4] 31| 46| 38| 12-9| 3-1] 5.92]  ew@e| 19
20| 1| 13| 13-8| 12-2] | HIENE R 4.89  5@5| 13-6] 12/-3] ] [ I3 [ ]39 13- ] 5.30] 529 13-7] 12'-4] ] [ 13 [ 370132 ] 5.7  585| 13:-8] 12'-5] | [ I3 [ ]38 13-3 ] 6.12| 629 20
21| 1| 14| 13-1] 12-g] | [ 133 | [3g 13-6] | 5.068] 531 14'-g] 12:-9] | | 133 [ 137 13-7] | 5.48]  556] 14-112-10] | | 133 [ [39]13-g] | 5.9  e13] 14-2] 12-1| | [ 133 | |40 13-9 | 6.32] 639 21
22| 12| 14| 14-5] 13-2] | [ 133 | | 36| 14-0] | 5.23] 539 147-6] 13-3] | [ 133l [ 37 1] | 5.66| 564 14-7] 13-4 | [ 133 | 39142 | 6.09] 622| 14-8] 135 | [ 133l | |40 14-3] | 6.52] 648 22
23| 12| 19| 14'-11| 13-8] | | 139 | |38 14-6] | 5.40] 565 15-0] 13-9] | HEE R E R 5.84] 591 1511310 | | 138l | | 41148 | 6.28] 651 15-2) 13-11| | | 138 | |42] 149 | 6.72| 678 23
24| 13| 15| 15-5] 14-2] | | I35 | |3g 15-0] | 5.57| 574 15'-6] 14-3] | | 138l [ |39 151 | 6.22] 599 15°-7] 14-4] | | I35 [ | 4]15-2] | 6.47| 662 15-8] 14-5] | | I35 | |42 15-3] ] 6.93] ess| 24
25| 13| 16| 15°-11] 147-8] | | 1370 | |49 15-6] ] 5.74| 599 16-0] 14'-9] | | 1370 | | af 15-7] ] 6.20]  626] 16-1|14-10] | | 1371 | 43| 15-¢] | 6.66] 691 16-2]14-1| | | 1371 | [44 15-9] ] 7.3 718 25
26| 14| 16| 16-5] 15-2] | | 137 | | 4d 15'—@' | 5.9 08| 16-6] 15'-3] | | 137 | | 4 16 | 6.38]  634] 16-7] 15'-4] | | 137 | lasl16-2] | 6.85| 700| 16'-8] 15'-5| | | 1371 | |44 16-3] ] 7.33]  727| 26
27| 14| 17| 167-11] 15-¢] | | 139 | |42 16-6] | 6.08] 633 17'-0] 15-9] | | 139 | |43 16-7] ] 6.56) 661 17-115-10] | | 139 | [|45]16-8 | 7.04] 729 17-2| 15— | | Iz9| | |a6|l16-9 | 753 757| 27
28| 15| 17] 17-5| 16-2] | | 139 | 49 17-0] | 6.25]  642| 17-6] 16-3] | | I3l | 43 17 | 6.74 669 17-7] 16-4| | | 139 | [as5]17-2] | 7.24] 738 17-8] 16-5| | | 139 | 46| 17-9] | 7.74|  766| 28
29| 15| 18] 17'-1| 167-¢] | | 4] ] 44] 17-6] | 6.42]  667] 18'-0| 16-9] | | 4 | 45 17'-7] | 6.92] 696 18'-116"-10| | | 4 | 47| 17'-8] | 7.43]  767] 18-2] 16'-11] | | 4| | 48] 17'-9] | 7.94] 798| 29
30| 16| 18] 18°-5] 17-2] | | 4 ] 44] 187-0| | 6.59] 676 18’—5' 17-3] | | 4| | 45| 18| | 7.0 704| 18-7] 17-4] | | 4| | 47| 18°-2] | 7.62|  776| 18-8] 17°-5] | | 4| ] 48| 18-3] | 8.14] so6| 30
31| 16| 19) 18"-11| 17°-9| | | 43| | 46| 187-6| | 6.76|  702| 19'-0| 17-9| | | 43| | 47| 18°-7] | 7.28] 731 19-|177-10 | | 43| | 49| 18'-g| | 7.81  8o5| 19-2] 17-11] | | 43| | 50| 18-9 | 8.34] 836| 31
32| 17| 19| 19-5] 18- | | 43| | 46| 19| | 6.92]  710| 19'-6] 18'-3 | | 43| | 47] 19| | 7.46| 74| 19'-7] 18"-4| | | 43| | 49| 19'-2] | 8.00]  s815| 19'-8] 18'-5| | | 43| | 50| 19'-3] | 8.53] 845| 32
33| 17| 20| 19'-11| 18"-g] | | 49| | 48] 19-6] | 7.29| 736 20'-0| 18-9| | | 45| | 49| 19-7] | 7.64]  766] 20°-1|18"-19| | | 45| | 51| 19-g| | 8.9  844| 207-2| 18'-11] | | 45| | 52| 19-9| | 8.75| 875 33
34| 18| 20| 20°-5| 19-2] | | 45| | 48| 200 | 7.26| 744 20'-6] 19-3] | | 45| | 49 201 | 7.82]  779| 20-7| 19'-4| | | 45| | 51| 20'-2| | 8.38]  853| 20'-8] 19-5| | | 45| | 52| 20'-3] | 8.95| 884 34
35| 18] 21| 2¢'-11] 19-4] | | 47] | 50| 20-6| | 7.43] 779 21’—@' 19'-9] | | 47| | 51| 20'-7] | 8.19 so1| 21-1f19-19] | | 47| | 53| 20'-g] | 8.57] 882 21-2 19'-11] | | 47| | 54| 20'-9| | a.15 914] 35
36| 19| 21| 21-5| 20"-2 | | 47] | 55' 21| | 7.60]  778| 21-6] 20°-3] ] | 47| | 51| 21-1 | s.18]  sig| 21-7] 20-4]] | 47| | 53| 21-2] | 8.76| 891 21-8] 20'-5|] | 47| | 54| 21-3] | a.35|  923| 36
37| 19 22| 21-11] 20'-¢]] | 49 | 52| 21-6|] 777 sw4| 22'-0| 20°-9|] | 49 | 53] 21-7] 8.36]  837] 22'-1|20"-10|] | 49 | 55| 21'-g] 8.95|  920| 22'-2|20'-11|] | 49 | 56| 21-9|] 9.55|  953| 37
38| 20| 22| 22-5| 21-2] 7| 310 49| 4-6| 52| 22-0| 1-7| 7.94] sz 226 21-3| 7| 4-4| 49| 46| 53| 22-1i| 21| s.54]  345| 22-7] 21-4] 7| 4-10| 49| 4-6| 55| 22'-2] 2-7] 9us| 929 22'-8| 21-5] 7!| 5-4| 49| 4-¢| 56| 22-3] 3-1] 9.76]  962] 38
39| 20| 23| 23'-0| 21-8] 8] 4’—5' 5| 4-8| 54 22.-7| 1-8| 9.47| &58| 23-1| 21-9] 8| 46| 51 4-g| 55| 22-8] 2-2| 1047 892 23-221-10] 8| 5-0| 51 4-8| 57| 22-9| 2'-8| 10.86] 979 23-3| 21-11] 8| 5-6| 51 4'-8| 58f22-10] 3-2| 11.57] 1013] 39
| 40| 21| 23] 23'-6] 22-2] ] [ 15 [ |54 23] ] 9.67] 866 23'-7] 22-3] ] [ 15 TJIsslea-2 || 10.38] 9og| 23-g] 22'-4] ] [ 15 TJIs57/23-3 || 11.e9] 9sg| 23-9|22'-5] ] [ 15 J|ssle2s-4 || 11.so] 1023] 40
41| 21| 24| 24'-¢| 22-¢| | | 153 | Is6l23-7 | 9.87] 892 24:-1] 22'-9| | | I3l | |s723-¢] | | 10.59] 928| 24-222"-10] | | I3 | |s9l23-9 | 11.31] 1018 24'-3[22"-1] | [ 153l | |eolez-1e] | | 12.04] 1053] 41
42| 22| 24| 24'-6| 23-2] | [ 153 | |56l 241 ] 12.87] 9ol 24'-7] 23-3 | | 153l | |s7d24a-2] || 18.80] 936| 24-8] 23:-4] | | Is3] | |s9]24-3] | 11.53]  1027| 24'-9| 23'-5] | [ Is3] | |eol2a-4 | | 12.27] 1@63] 42
43| 22| 29 25’—@' 238 | | Is8] | |selea-7 | 12.26]  927] 25'-1] 23-9] | | Is8] | |5924-g] | 1.0l 963] 25'-2f23"-10] | | Is8] | | e1f2a-9] | 11.75] _1057| 25'-3|23"-11] | | 158 | |62 24'—1@' ] 12.51]  1093] 43
44| 23| 29| 25°-6| 24-2] | | 159 | |58l 251 | 12.46|  936| 25'-7] 24'-3| | | Issl | |s925-2 | 11.22]  972| 25°-g| 24'-4] | | Is8l | | ei]25-3] | 11.97] 1066| 25°-9| 24'-5] | | I8l | |62 25-4 12.74]  103| 44
45| 23| 26| 26'-0| 24"-8] | | 157 | |ed 25-7] ] 12.66]  962| 26-1] 24-9| | | 157 ] 61 25-8] | 11.43]  1000| 26'-224'-10] | | Is7] | |e3l25-9 | 12.20] 1096 26'-3|24'-1] | | 1571 | |6e425-10] | 12.98] 1133] 45
46| 24| 26| 26'-6| 25'-2] | | 1571 | leg 261 | 12.86]  970| 26'-7] 25'-3| | | 157l | 6 26'-2] | 11.64] 1008| 26'-8] 25'-4] | | 157l | |e3l26-3] | 12.42]  1es| 26-9| 25-5] | | 1571 | |64 26-4 | 13.21] 1143|456
47| 24| 27| 27'-0| 25"-¢| | | 59 | 62| 26-7] | 1.o5|  997] 27-1| 25'-9| | | 59 | 63| 26'-8] | 11.85]  1035| 27°-2J25-10] | | 59 | 65| 26'-9] | 12.64]  13s| 27/-3|25"-11] | | 59 | e6l26-10] | 13.45]  1173] 47
48| 25| 27| 27'-6| 26'-2] | | 59 | 62| 27| | 11.25]  1005| 27°-7] 26'-3] | | 59 | 63| 272 | 12.06] 1043| 27/-¢] 26'-4] | | 59 | 65| 27-3] | 12.86]  1144| 27/-9| 26'-5] | | 59 | 6] 27-4] | 13.68] 1183| 48
49| 25| 29 28’*@' 26'-g| | | e | 64| 27:-7] | 11.45]  1031] 28-1] 26'-9| | | el | 65| 27'-g| | 12.27]  1071| 28'-2|26'-10] | | sif | 67| 27'-9] | 13.08]  1174] 28-3|26'-11] | | e | e8l27/-10] | 13.92]  1213] 49
50| 26| 28| 28°-6| 27'-2] | | el | 64| 28| | 11.65]  1040| 28°-7] 27°-3] | | el | 65 28'-2] | 12.48] 1079 28"-8¢] 27°-4] | | el | 67| 28-3] | 13.31]  1183| 28"-9| 27°-9] | | 61| | e8| 28'-4] | 14.15| 1223| 50
51| 26| 29| 29'-0] 27°-¢| | | 63 | 66| 25"-7 | 11.84]  1066| 29-1| 27'-9| | | 63| | 67] 28'-g | 12.69]  1107] 29'-227"-19| | | 63| | 69| 28'-9| | 13,53 1212 29-3]27'-11 | | 63| | 70|28"-10] | 14.39] 1253| 51
52| 27| 29| 29'-6| 28"-2] | | 63 | 66| 29-1| | 12.04]  1875| 29'-7] 28'-3] | | 63| | 67] 29'-2| | 12.99]  1115| 29'-8] 28'-4] | | 63 | 69| 29-3| | 13.75|  1222]| 29'-9| 28'-5] | | 63| | 70| 29'-4] | 14.62| 1263] 52
53| 27| 30| 30'-2| 284 | 69 | e8| 29'-7]] 12.24] 1ol 301 28°-9|] | 69 | 69 29'-g] 1311 1142] 30°-2]28-10] | | 65| | 71| 29'-9|| 13.97] 1251 30°-3|28"-11| | 65| | 72|29"-10| | 14.86] 1293 53
54| 28| 30| 30'-6| 29'-2] 81 4’—@| 65| 4/-8| 68| 30-1| 1-8] 12.44] 1109 30'-7| 29'-3] 8| 4'-6] 65| 4'-6] 69 3¢'-2] 2-2] 13.32] 1151 3¢'-8 29'-4] 8| 5-] 65| 4-8| 71| 30'-3| 2-8| 14.19] 1261] 30'-9| 29'-5| 8] 5-6| 65| 4-8] 72| 3@'-4| 3-2| 15.89] 1383 54
]
W=3/-g M=1'-41 N=5,0=3w=3'-6,M=1'-10% N=5, Q=4 w=4'-9, M=0"-41 N=6,0=5lw=4'-6,M=2"-12" N=6,0-6
TABLE 1 : CONCRETE DISPLACED BY PIPES TABLE 2 : MAXIMUM PIPE SIZE TO BE USED TABLE 3 : CONCRETE NEEDED FOR FORMED INVERT. ( SEE SHEET 2 ) STRUCTURAL STEEL
PIPE SIZES|T= &' [T= 7' |T= & RCP CMP PIPE_SIZES 12" 18" 24" 30" 36" 42" 48" RECTANGULAR GRATE & FRAME = 340 Ibs
RCP__CMP_| yd® | ud?® yd? coL. A |18' 12", 18", 24" RCP (yd3) | ——-- 2.191 | 0.222 | 0.286 | 0.378 | 0.483 | ———- BICYCLE-SAFE GRATE & FRAME = 365 Ibs
12’ v.015] @.017] 0.019 coL.B | 3e* 30", 36" CMP_(yd3) 2081 lgios loi20 |24 loiss lo220 |9.277 SOLID COVER & FRAME = 474 |bs
18| 2.033] 2.238| @.044 coL.c | 36" 42"
18'| 24'| o.058| 0.768| @.078 coL. 0 |42 48"
24| 3e| @.091| s.a06] w@.121
3g'| 36| w@.31] @.153] 0.174
36'| 42'| @.178| 8.288| ©.237
42| 48| 9.233| 8.271] ©.318
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